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($4) MHCTPyMEOT JUIH XOJlOJOHOft PA3JUW TPYB 



1 

lbo0peTtRMe oiBoancii k MertniiooApiOcmce, 
spooitsiaMO una oCpaOoncii oTaepcnift a rpy* 
fkx n Momr Qun acnonuoBiao npn oxoim* 

ipytt iDia raaponneBMO- ■ imiBininHiia am- 
jnA MOTOJIOM nw^opMimtoKHorfc npotmotKiw 
(nopiioBaioia). 

UaBacfoa HHCtpyMein ivn paajipv Tpy5, co- 
Appmniril cTyncjwiTyw onpoicy c Rtnpccco- 

BB' oca onpMKH Bbmoimeia ouDiHapmBCKia 
p«CT0<iKa» a cTtioux onptBKK - pinaajoRm 
oi» ep cn m » tw TopcM KOJien - puzsajiuiue 
niM. coo6ottiotuiiec4 c oraepcmaMS onptsicK* 
HiiCTpyMttrT cMtSaceH cacreMoi noam paCcwd 
XNOKocni a o6pa30BaHHMe OTBepcnuiMH a naaa* * 
MX KtManu (1]. 

PmenxTeiAROR cmsskoh Mc^icZQr nosepxHomK) 
rpyCibi H pa6oviMN KOjanaMM npR pa6oTe TTxy 
TO WHCipyMeHTa Khnncicn napoBOH cnon, o5« 
pasymmdicji b peiyniTaie Harpesa pa6o%M 
mDcocm B nonocTN HHcrpyMCKra no reMne- 
paTypbi inpoo5pQ308aimji, oh paOoraer To;n>KO 
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ts 



20 



mo npcflBapHTCJiBHO HarpcroMy fto Tewnepaiypw 
ropnero flC^opMHpoBaiuw Merajuia rpyCw. 

HeAomncoM^ TToro RMcrpyMeim rajwcioi 
TO, TO) fliw nonroTOBKii K paCoTC OH Tpe6y- 
er aapamcsi pt0o<ieil Muocomio nonocni a 
DpeABapaTenbHofi pa3iia<{it saxojxHoro Komu 
TpyGirf. Ha BMXOflC h3 ipyCw nocne OKOina- 
wu npooecca paaoavi imcrpyMeHT KarpcBacTca 
no teMneparypu bhuk nipoo6pB30Baioui paeo- 

<icft 3KI|ffKOCni, 'TTO BM3MBaeT onpeflejicHHWC 

HeynoCcTBa npB 3KcnjiyaiBUHi!. Towoct* o6pa- 

fonOI OfaepCnifl TaKHM HHCTpyMCHTOM MCBbl- 

ooKaa. 

Ikia jooGpereHiui - noBWUicHMe KaiecTBa 
o6pa6oTKii. 

nocraBneMRan uen* flocmracTca tcm, hto h> 
Btcncbift HHCTpyMCMT, concpxaiuHM noiiyw on- 
paaxy c HacajKCHMMMSi Ha nte ncttopMHpyio- 
imiMN aneMCHTaMii, b crcHKax Kotopoii BMnon- 
HeHU pajma;rbHwe oTBCpcrwi, a Ha Topuax 
flc<jK>pMnpyioiuHx 3neMeHTOB, o6paiueHMbn( oohm 
K npyrowy, - panwaJibHwe naaw, a tskhcc ho- 
T0*iRHK pa6oqcM )KM/iKOCTH OHH nooaMM cc ft 
o6pa30BaHHMe orBcpctwiMH h naiaMM Kaiianbi, 
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3 osnHi 
CHaO^ccH cM0HTMpoB3inmM B pacTowe onpaa- 
KH c B03MO)Wiocn.io ocfBOfo ncpcMciucHHH no 
m»iM unoKOM c nopumcM, Ka mpy^oH no- 
eepxHOCTH KOToporo BwnojtHCMa Konmeaaji npo- 

TOHKBj COCflJCMCHHaJI C nOHOCTblO UHOXa M c 5 
OAlfUM H3 paAMaJUHblX OTBCpCTHH OnpaBKH, 8 

nonocT^ uiTOKa cocnmicHa c bcfotohkom pa6o 

qCM 3KHAK0CTHp B KaWCTBC KOTOpOH HCnonb30- 

• BaHa cMa3UBaioiuaji xouucocTb. 

lU qcpTCJicc noKa3aH o6uikh bha npeiuiarae* lo 
Moro HHCTpyMCHTa, pa3pe3, 

HHcrpyMCKT conepsKHT KopnyoonpaBKy 1, no 
ocH onpaBKH BMno-THCMO muiHHflpinecKoe OT- 
Bcpcme c pa3McmeHHbiM b hcm roubwichmm 
'3nCMCHT0M - nOJlWM UnOKOM 2 c nopiUHCM, 15 
BbmomieiiHbiM saomio co unoKOM, Ha nopuf- 
ne BbmomicMa KonbueBan npoTOMxa cocioi- 
iieiniaii c noJiocTbio ^ nnoKa. B cretncax oii- 
paBKH npeflycMOTpcHW pajwajibHbic OTBcpcnw 
a aim nonBona cMaaowoii )iG<iiKOCTM K nasaM 
6 iia Topnax iie<l)opMHpyK)mHx 3neMCKT0B 3. 

UlTOKp yCianOBnCHHblA C B03MO)KH0Crbl0 B0> 

BpaTno-nocrynaTCJibHoro iOM)KCtnw b nonocni 
onpaBKH oniocHTcnbHO paflHanbUbix oTBepcnrii 
B CTCincax, npcncnoBaTCjn>HO pacnpciWJWCT no- js 

lOK CMa30HllOH SKHOKOCTIt K 30HaM 06jia60TlCH. 

Pa6owe 3neMeiini 3 c yBcmniiBaiouniMHC* 

K Bbixoiny UMaMcxpaMH nocaxcHM na wmmuh 
pHHccKyio «!acn> onpaBKH, n/ioTHOc npHxame 
flpyr K flpyry paeowx sjicmchtob n yucpxaioic^ 
MX D laKOM cocioJiMHH oGecnt'OfMtxcsi raftKOH 
4, HaBMirofBaioateficff Ha nepemnoxi lacr* on- 
paBKH* 

Paeoiy HHCTpyMCHTa mo)kho npocncnwik na 
npHMW oepa6cmai OTBepcnw nnaMcrpoM 
70*^^MM npn npoTHnmaHHH sarotoBKH id Tpy-'* 
6bt c AHaMerpoM oTBcpcnu 67 mm r xoiram- 

HOH CTCH3CH 10»5 MM, MaTCpHSn - UHpKOHIlft- 

KHoGHe&bin enjiaB MapxH 3-125. 

06pa6onca npoH3B0ZiKTCJi Ha BcpntKanbHOM 
npecce woncim 0-6330 c yauDicM 100 
HiicipyMCHT saKpcnnjicTCJi b BcpxHCH rpaBep- 
cc npccca, oTBcpcTHe b Tpy6e pasnawr Ha 

pa3MCp l(f^^%4 C HaSopOM pa60TOC 3J1CMCH- 

tob x. Hapy^KKWMH ixnaMCTpaMH cootbctctbcrho: 
6730; 68.75.70J5; 70,55; 70,06 + 70.08 MM. 45 
ripM o6pa6oiKe Hapy>KHbm flHaMcrp TpyOw yae- 
jnTDtaaercH no 90 mm, ynpyraji ycaixxa coctbb- 
niicT 0.47 - 0.52 mm. Bcnwoma ynpomcHHO- 
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ro cnon - 1000 1100 mkm. Hpn ttBH)Ke- 
mm HHCTpyMCHTa bhh3 npH no/ixoac k Bcpx- 
HCMy Topuy saroTOBKM 5 B urroK nociynaei 
CMa30Hiia>i )KHflKOCTb (m3c;io HHqycTpHaJibHoe 
20-30), KOTopaii HanpaBJiiicTCJi Mcpes paxwaJibr 
Hbic oTBcpcnui B onpaBKC K paAHanbHbiM. na- 
3aM Ha Topuax ncpBoro fle(t)opMHpyiowero 

SJlCMCHTa. flpH nOCJlCflyiomCM ABHWCHHH HHCTpy- 
MCHTa BHH3, lUTOic nepcMcmacTCH BBCpX H 
nocncflOBaTcnbHO pacnpjflCJiflcr cMaaowyio xhjv 
KocTb K Aei^opMHpyiomMM 3neMCHTaM. Flpn o6- 
paiHOM xoflc HHcrpyMCHia imoK B03BpamacTc« 
B inf)KHee hcxoahoc nono^cime, ACTajib H3Bno- 
KacTCfl H3 onopHoro CTaKana m luncn noBTopji- 

CTCH. 

3KOHOMHHCCKMMr 3<M)€KT OT ncnOJIb30BaHKII 

npcAnaracMoro HHcrpyMeKra npn H3roTOBncKHH 
KOMnncKTB AeTancH ita annapar cocranniiCT 
50 Twc* py6. 3a cqer yMeHbiucHWi npnnycKoa 
npH oKOHtoTcnbHOH oRpaGoTKC h 3aMCHbi one* 
paoHH paCTO«iKH OTBepcnw na Aci^opMaixHOH- 
Hoe npoTHTHBawic 6c3 chjithh MCTaAAa* 



OopMyna R3o6peTeHH)i 

HHCTpyMCHT AIM xojioAHOH pa3Aatni Tpy6. csoacp- 
3KatiOD) nojiyio onpasKyc Haca^cHHbfMM na hcc A^' 
(^pMMpyiotaRMH 3ncMeHTaMH, B cremcax koto- 
poH BMnonHCHbi paAHanbHbte oTBepcnu. a Ha 
TOpivx Ae<t>opMiipyiDiiinx sneMCRioB. o6patACH- 
HNx OARH K ApyTOMy - paAHajibHwc naau, a 

TBKXCe RCTOWHK pa6owfl 5ICHAK0CTM AIM nOfl»- 

qn ee B o6|ia30BaHHbie oTBcpcTHiiMR R nasaMH 
xanaJTbi. oT/iHiaroiuHitcii tcm, 
<TTo, c ueRbio noBWUicHRji Ka^ccrea o6pa6otKH» 

OH CHa6)ICCH CMOHTRpOBaHHWM B nOHOCTH OH- 

paBKR c B03M<»KHomio occBoro nepeMeuicHHfl 
noAbiM lOTOKOM c HopiiiHeM, Ha HapyiKHoft no- 
BcpxHocTH KOtoporo BbmoxmeRa KOiibWBaji npo- 
To«Dca. cocARHeHHan c nonocrbio unoKa H c 
onHMM H3 paAHam>Kbix oTBcpcTHH. a nonoca 
unoKa coeAHHCHa c hctowhkom p36o<ieft msiOr 
KOCTH, B KanecTBC KOTopoH Hcnonb30BaHa CMa- 

3bIBaiOIIl&JI )KHAKOCT1»* 

MCTOWMKH HH(t>OpMatIHM, 
npHHHTMC BO BHHMaHMC HpM 3KCnepTH3C 

1. ABTopcKoe cBHAcrenbCTBo CCCP 614862, 
kh. B 21. O 4lA)2. I3.U.76 (npoTOTHn), 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves h on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 urn. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool dov^ward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the defonning members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
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